Introduction
Mucormycosis is an invasive fungal infection caused by members ofthe family Mucoraceae (genera Mucor, Rhizopus and Absidia). It Peritoneal dialysis was instituted twice to combat the uraemia. On the 10th day in hospital the patient developed fever and abdominal tenderness which progressed to peritonitis, septicaemia, shock and death.
At autopsy the lungs showed changes of anthracosis and emphysema with an abscess, 1.5 cm in diameter, in the right upper lobe. Microscopic examination of the abscess revealed a necrotic centre containing septate hyphae ofMucor with right angled branching pattern and invading the blood vessels in the adjoining lung tissue ( Figure 1 ). Both kidneys had a variegated appearance showing large infarcts, ischaemic cortical necrosis, haemorrhages and exudates on the surface.
The artery and vein at the hilum, on both sides, showed approximately 90% occlusion of their lumina by thrombi. Microscopic examination of the kidney tissue revealed infarction and granulomatous inflammation with central necrosis, vasculitis and thrombosis of large and medium sized arteries and veins ( Figure 2 ). Mucor hyphae were present in the interstitium, blood vessels, glomeruli and tubules. The hyphae were not seen in the giant cells, but were seen in the necrotic areas in the centre of the granulomas. The urinary bladder showed petechial haemorrhages over the mucosa, but no fungal hyphae. The pancreas was enlarged and adherent to the surrounding structures with areas of necrosis, and microscopic examination revealed Mucor hyphae. There were features of peritonitis with exudates over the kidneys, adrenals and mesentery containing the fungus. The intestines revealed ischaemic changes in the ileum and colon with vascular occlusion by thrombi containing fungal hyphae. Thus this patient had disseminated mucormycosis with the primary focus most probably in the lung and secondary involvement ofthe kidneys, pancreas, intestines, mesentery and peritoneum.
Discussion
Fungi of the family Mucoraceae exist ubiquitously in the soil and are not usually pathogenic to human beings unless the host defences are compromised. Though diabetes mellitus, lymphomas, leukaemias and other immuno-suppressed states are the usual predisposing conditions, the disease is known to occur in apparently normal individuals.5 Our patient also did not have an obvious illness which could have facilitated the disseminated Mucor invasion.
The spectrum of mucormycosis includes its presentation as rhinocerebral, rhinoorbital, paranasal, cerebral, pulmonary, cutaneous, gastrointestinal, aural and disseminated disease.2 Disseminated mucormycosis as was present in our patient is invariably fatal and the diagnosis is seldom made during life due to the non-specificity of symptoms and signs. Parfrey, in a recent series, reported widely disseminated disease in 3 out of the 33 cases of mucormycosis reviewed by him,2 whereas Meyer et al. had earlier found it in 10 out of the 26 cases with underlying leukaemia oflymphoma. 3 Pulmonary mucormycosis may present as an isolated involvement or as part of the disseminated disease, wherein the lung is often the primary site of infection. Pulmonary vascular thrombosis and infarction have been present almost uniformly and it has been suggested that the cavities as seen in our patient represent liquefaction of pulmonary infarcts. 5 Renal failure which was the predominant presenting feature in this patient is not common in mucormycosis, although renal involvement in the disseminated disease3 and isolated renal mucormycosis have both been reported.7'8 The characteristic lesions of Mucor invasion involving the hilar as well as smaller vessels in both the kidneys with associated thrombosis, infarction, ischaemic cortical necrosis and granulomatous inflammation seen in this case were responsible for acute renal failure. The inappropriately low haemoglobin level was secondary to the complicating gastrointestinal haemorrhage, which by itself was not the primary cause of renal failure. Gastrointestinal mucormycosis is rare and usually involves the stomach, with the colon next in frequency.9 to Involvement of the ileum, colon, pancreas and peritoneum as seen in this patient are also unusual features.
The diagnosis of mucormycosis should be made on histological grounds, as positive cultures may merely indicate the presence of this ubiquitous saprophyte, and not necessarily tissue invasion. Culture is required, however, to identify the fungal species.2 Recognition of the disease in life requires a high index of suspicion, and timely therapy with amphotericin B may aid in the survival ofthese patients with otherwise fatal disease.3
